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Brief Technique ReportsResidual air emboli, as seen on intraoperative transesophageal
echocardiographic (TEE) analysis after termination of cardio-
pulmonary bypass (CPB) for true open left cardiac surgery,
might lead to ventricular dysfunction, life-threatening arrhyth-
mias, and transient or permanent neurologic deficits.1,2 These
residual air emboli can show on TEE analysis for as long as 28
minutes after the termination of CPB.3 We report here an orig-
inal technique of cardiac deairing that is aimed at reducing re-
sidual air emboli by (1) minimizing air from entering into the
pulmonary veins and (2) flushing out residual air from the
lungs, even at low right cardiac output.
CLINICAL SUMMARY
After CPB, both pleural cavities are exposed through
a small opening, one on either side in the mediastinal pleura.
The patient is disconnected from the ventilator, allowing
both lungs to collapse. After completion of the surgical pro-
cedure and release of the aortic crossclamp, the heart is de-
fibrillated, rewarming is continued, and deairing is begun.
The left ventricle is vented continuously to prevent cardiac
ejection. Inotropic drugs, systemic arterial vasoconstrictors,
or both are used as and when necessary to generate an ade-
quate systemic blood pressure and good cardiac contraction.
The left ventricular preload is now successively increased by
reducing the venous return to the heart–lung machine, and
deairing is continued under TEE monitoring. When air em-
boli are no longer observed in the left side of the heart, the
patient is reconnected to the ventilator, and lungs are venti-
lated with half of the estimated minute volume using 100%
oxygen and 5 cm H2O positive end-expiratory pressure. The
left ventricular preload is increased successively, and the
lungs are fully ventilated. When the deairing is deemed com-
plete, the left ventricular vent is reduced, and the left heart is
allowed to eject. Subsequently, the left ventricular vent is re-
moved, and the patient is weaned from CPB.
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doi:10.1016/j.jtcvs.2008.10.0041438 The Journal of Thoracic and Cardiovascular SuTen patients (study group) undergoing true open left car-
diac surgery during CPB for various left heart lesions were
investigated prospectively for the residual air emboli by
using the deairing protocol discussed above. Another 10 pa-
tients treated similarly but in whom the pleural cavities were
not opened served as the control group. Patients with a his-
tory of chronic obstructive pulmonary disease, previous
chest injury or operation, or both were excluded from the
study. Weaning from CPB was uneventful in all patients.
There was no statistically significant difference in the me-
dian CPB times, aortic occlusion times, and postoperative
ventilator times between the groups. No patient had hemo-
thorax or pneumothorax perioperatively.
The median deairing time was 10 minutes in the study
group and 17 minutes in the control group (P< .001, Wil-
coxon test). Directly after weaning from CPB, the left
atrium, the left ventricle, and the ascending aorta were mon-
itored continuously for 10 minutes on TEE analysis (3-
chamber view) for residual air emboli (Table 1). In the first
3-minute interval, the residual air emboli varied from grade
0 to I in 9 (90%) patients in the study group compared with 1
(10%) patient in the control group. At the end of the 10-min-
ute observation period, 9 (90%) patients in the study group
had no residual emboli compared with only 2 (20%) patients
in the control group (Table 1).
DISCUSSION
The cardiac deairing technique reported here reduced the
cardiac deairing time significantly (10 vs 17 minutes), and
the freedom from residual air emboli (grade 0–I) was ob-
tained in 90% patients already during the first 3 minutes af-
ter weaning from CPB compared with 10% of patients in the
control group (Table 1). These results are comparable, if not
better, with those achieved with carbon dioxide insufflation
in the mediastinum.4
The deairing technique described here reduces residual air
emboli, probably as a result of 1) induced collapse of the
lungs that in turn decreases the quantity of air entering the
pulmonary veins at the exposure of the beating or empty
left heart to the ambient air and 2) the pulmonary veins,
especially those draining the anterior segments, kink and/
or collapse because of the induced pulmonary collapse,
thus preventing entrapment of the ambient air. In the early
deairing phase, with the lungs still in a collapsed state,
even low right heart output is sufficient to fill the lungsrgery c December 2009
Brief Technique Reportscompletely, with blood flushing all entrapped air within
them. Successive increase in the right ventricular preload
coupled with a delayed and staged increase in the minute
volume ventilation maintains the pulmonary veins free
from air until the patient is completely weaned from CPB.
In conclusion, the deairing technique reported here is sim-
ple, reproducible, controlled, safe, and effective. Moreover,
it is cost-effective because the deairing time is short, and no
extra expenses are involved.
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TABLE 1. Residual air emboli 10 minutes after termination of CPB (n ¼ 20)
Study group (n ¼ 10) Control group (n ¼ 10)
N N
Minutes after
termination of CPB Grade* 0 Grade I Grade II Grade III Grade 0 Grade I Grade II Grade III
0–3 1 8 1 0 1 0 1 8
4–6 9 0 1 0 0 4 5 1
7–10 9 1 0 0 2 3 4 1
CPB, Cardiopulmonary bypass. *Transesophageal echocardiographic 3-chamber view: grade 0, no residual air emboli; grade I, air emboli observed in 1 of the 3 chambers (left
atrium, left ventricle, and aortic root) during 1 cardiac cycle; grade II, air emboli observed simultaneously in 2 of the 3 chambers during 1 cardiac cycle; grade III, air emboli
observed simultaneously in all 3 chambers during 1 cardiac cycle.Thoracic esophagostomy: A novel surgical approach for preservation
of esophageal length for use in subsequent reconstruction
Craig R. Moores, BA, and Darroch Moores, MD, Albany, NY
We report two cases of end thoracic esophagostomy. This
novel approach can be utilized to preserve esophageal length
for reanastomosis in secondary reconstruction.
CLINICAL SUMMARY
Patient 1
The first patient was a newborn male patient with necrosis
of the stomach, colon, and small bowel due to maternal
abuse of crack cocaine. At 24 hours of age, the infant under-
went total gastrectomy, right hemicolectomy, and subtotal
small bowel resection. Due to intraoperative instability, re-
construction was delayed. An end esophageal thoracic
esophagostomy was performed posteriorly through a re-
sected portion of the 10th rib, just lateral to the paraspinal
muscles (Figure 1, A). The infant was then allowed to
grow and stabilize for 3 months with a feeding jejunostomy.
At 3 months, the esophagostomy was taken down and the in-
fant was reconstructed. The midtransverse colon was iso-
lated as used with an end-to-side esophagocolostomy and
a Roux-en-Y jejunocolostomy (Figure 1, B). Subsequently,
he has done well and thrived.
Patient 2
The second patient was a 78-year-old woman with severe
coronary artery disease, diabetes, and chronic renal failure,
who underwent laparoscopic repair of a massive hiatal her-
nia at an outside institution. A polytetrafluoroethylene patch
was used in the hiatus. The patient developed a postoperative
gastric fistula, a subphrenic abscess, and sepsis. The sub-
phrenic abscess was drained percutaneously; she was stabi-
lized and transferred to our hospital.
Subsequently, the patient developed an undilatable stric-
ture at the gastroesophageal junction. At 4 weeks following
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